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Summary 

We undertook a systematic review of studies assessing the association between 
socioeconomic status (SES) and measured obesity in low- and middle-income 
countries (defined by the World Bank as countries with per capita income up to 
US$12,275) among children, men and women. The evidence on the subject has 
grown significantly since an earlier influential review was published in 2004. We 
find that in low-income countries or in countries with low human development 
index (HDI), the association between SES and obesity appears to be positive for 
both men and women: the more affluent and/or those with higher educational 
attainment tend to be more likely to be obese. However, in middle-income coun- 
tries or in countries with medium HDI, the association becomes largely mixed for 
men and mainly negative for women. This particular shift appears to occur at an 
even lower level of per capita income than suggested by an influential earlier 
review. By contrast, obesity in children appears to be predominantly a problem of 
the rich in low- and middle-income countries. 
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Introduction 

In developed countries, obesity is widely considered a con- 
dition that affects people of lower socioeconomic status 
(SES) more so than those of higher SES (1). In developing 
countries, however, the debate continues as to whether 
obesity primarily affects the poor or the rich. In their com- 
prehensive review pubhshed in 1989, Sobal and Stunkard 
(2) found a positive relationship between SES and obesity 
in developing countries: obesity appeared to be a problem 
predominantly of the more affluent in those countries. Sub- 
sequent reviews covering publications from 1988 through 
2003 found mixed associations (3,4): McLaren (3) found 
that a positive association between higher SES and obesity 
tended to turn into an inverse association as one moved 
from countries with lower human development index 
(HDI) to countries with higher HDI (3). HDI seeks to 
capture the level of socioeconomic development of a 



country by combining three indicators - income per capita, 
literacy rate and life expectancy - into one composite 
measure. 

A highly influential review of studies on the adult popu- 
lation in developing countries by Monteiro et al. (4) found 
mixed associations for men, but mostly inverse associations 
for women, concluding rather firmly that obesity was no 
longer solely a problem of the higher socioeconomic groups 
in developing countries. That review also suggested that the 
burden of obesity was shifting from the rich towards the 
poor, as one moved from countries with lower gross 
national income (GNI) per capita to countries with higher 
GNI per capita (4). 

This study reviews papers published between 2004 and 
2010 on the association between SES and obesity in men, 
women and children in developing countries. Our review 
adds value for several reasons. Firstly, there has been a 
notable growth in the number of relevant studies that merit 
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critical synthesis since the last review had been carried out: 
we identified 35 studies for adults during the recent 7 years 
compared with 14 publications found by the last compa- 
rable review (4) over the preceding 14 years it did cover. 
Secondly, we use GNI per capita generated by two different 
methods in order to examine whether using one or the 
other affects the pattern of socioeconomic inequalities in 
obesity in relation to the level of economic development. 
The World Bank uses GNI per capita generated by the Atlas 
method in its income classification (see Discussion section 
for an explanation of the differences between GNI per 
capita generated in Atlas versus purchasing power parity 
[PPP] method). Thirdly, this review uses two indicators of 
development: GNI per capita and HDL We do so in order 
to assess how far each of them acts as a factor that may 
account for a potentially reversing socioeconomic gradient 
of obesity. As an index comprising per capita income, lit- 
eracy rate and life expectancy in one composite metric, it is 
conceivable that HDI is considered as a more appropriate 
indicator of 'development' than GNI per capita (see http:// 
www.undp.org) and thus, possibly a more appropriate 
mediator of the relationship between SES and obesity. 
Finally, this is the first review that synthesizes the existing 
evidence on the association between SES and obesity 
among children in developing countries. 

The paper is organized as follows. The next section 
describes the search methods and selection criteria. The 
third section presents the evidence on the association 
between SES and obesity and sheds light on how the asso- 
ciation between SES and obesity varies by the precise SES 
indicator employed (i.e. education or income/wealth). We 
also examine in this section how the association between 
SES and obesity varies by either the countries' GNI per 
capita or their HDI. The subsequent section provides a 
discussion of the results and the limitations of the study. 
The final section provides the general conclusions of the 
paper as well as recommendations for future research. 

Methods 

The search strategy focused on extracting studies that 
empirically assessed the association between SES indicators 
and weight indicators in men, women and children in devel- 
oping countries, using individual-level data. The sole restric- 
tion imposed on the type of study was that the underlying 
data had been collected on the basis of random sampling 
over a defined geographical unit. The main search database 
was MEDLINE. In addition, ECONLIT and Google scholar 
were searched. The search terms included obesity, over- 
weight, body fat, body weight, body mass index on one hand 
and socioeconomic status, social class, income, wealth, edu- 
cation, occupation, employment and culture on the other. 
The term 'developing countries' and the list of all developing 
countries according to the latest World Bank income classi- 
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fication (5) (i.e. low income <US$1,005; lower-middle 
income - US$1, 006-3, 975; and upper-middle income - 
US$3, 976-12,275) were included to ensure the search 
captured all relevant countries. We refer to obesity or 
overweight/obesity interchangeably throughout the text 
because not all studies reported obesity and overweight 
separately. After restricting the search period to publications 
post-2004 (in order to avoid overlap with the previous 
review (4)), the final search generated 298 papers. 

Assessing the titles and abstracts of each paper resulted 
in a shorthst of 72 papers. This assessment was based on 
whether the abstract reported on the relationship between 
SES and obesity and whether the country of study was a 
developing country, according to the definition specified 
earlier. We undertook further scrutiny of the full text of 
these 72 papers to select studies that collected data from a 
major city, region or nationwide (excluding small town- or 
community-based studies) through random sampling (to 
exclude convenience- or clinic-based sampling). In addi- 
tion, the studies had to use measured (instead of potentially 
biased self-reported) weight and height data. One study on 
children that was undertaken in South African used dual- 
energy X-ray absorptiopmetry (DXA) data to measure fat 
mass index (EMI) and lean mass index (LMI). Einally, we 
generated a list of 42 papers that fulfilled the selection 
criteria and entered the actual review, including 23 papers 
on adult men and women, 8 on women-only and 11 on 
children (see Eig. 1 for further details of the search and 
screening strategy). 

Results 

Eour of the 42 studies we selected to review were multi- 
country studies, two of which - one on seven Sub-Saharan 
African countries (6), and another including 28 developing 
countries (7) - do not present data on socioeconomic 
inequalities by country. Hence, we could not include them 
in our country-specific analysis. The sample sizes for these 
multi-country studies were 19,992 in the Sub-Saharan 
Africa study and 275,704 in the study comprising 28 devel- 
oping countries. Those two multi-country studies reported 
a positive relationship between SES and obesity on average 
for the sample as a whole. 

The remaining two multi-country studies provide a 
breakdown of socioeconomic inequalities in obesity by 
country and are thus included in our analysis and in 
Table 1. These include a study undertaken in three Eastern 
and Central European countries (Czech Republic, Poland 
and Russia) (14) with data on both adult men and women, 
and a study covering women in three Asian countries 
(Bangladesh, India and Nepal) (36). Table 1 presents 
a summary of 33 country-specific studies on adult men 
and women (six country-specific reports from two multi- 
country studies and 27 single-country studies), while 
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Figure 1 Electronic search and screening 
nnettiods. 



Electronic search of 
databases; 


298 papers 
Identified 






Assessment of titles and 
abstracts : 


72 papers 
shortlisted 






Review of papers based 
on selection criteria: 


42 papers 
selected 






1 \ 1 


Papers fully reviewed and Men and 
data extracted women: 23 


Women-only: 
8 


Children: 
11 



Table 2 shows a summary of 1 1 studies on children. In 
what follows, our analysis is based on studies summarized 
in these two tables. 

For the single-country studies, the sample size ranged 
from 200 in Benin to 242,433 in Bangladesh. Most of these 
studies employed two or more SES indicators. The two 
commonly employed SES indicators were education (mea- 
sured by the number of years in schoohng; or categorized 
as primary, secondary or tertiary education) and income, 
which is measured either by financial income or by wealth/ 
asset indicators, generally considered as proxies for income 
(48). While the studies reviewed also employ occupation as 
an SES indicator, we focus on education and income/wealth 
because: (i) education and income/wealth are the two com- 
monly used SES indicators; (ii) all of the studies that used 
occupation as SES indicator also used either education or 
income/asset or both together and (iii) the direction of the 
association between occupation and obesity turns out to be 
the same as the direction of the association between edu- 
cation and obesity. Hence, education may be seen as a good 
proxy for occupation. For children, income was defined 
mainly based on parental/household income, wealth or 
asset. A minority of child-focused studies also used the 
type of neighbourhood (place of residence) as a proxy for 
income. The sample age groups in most of the studies were 
18-1- for men and 15-49 (i.e. the reproductive age group) for 
women. 

All of the studies we reviewed employed body mass index 
(BMI) as the indicator of 'fatness'. Ten studies (seven for 
adult men and women, and three for women-only) used in 
addition the waist-to-hip ratio (WHR) and/or waist cir- 
cumference (WC). Using WHR or WC generally resulted 
in a higher prevalence estimate of obesity compared with 
BMI (in eight out of 10 studies), but did not affect the 
direction and significance of the association between SES 
and obesity. All studies on adults but one used the common 
BMI cut-off points of 25-29.9 kg m"^ for overweight and 
BMI ^ 30 kg m"^ for obesity. The study on China (12) used 



the Chinese BMI cut-off point of 28 kg m"^ to define 
obesity in addition to the standard WHO threshold. 

Overall obesity prevalence in the reviewed studies ranged 
from 3 to 30% for men and from 1 to 50% for women 
(excluding the studies reporting overweight and obesity in 
a joint category). Low prevalence of obesity was recorded 
in low-income countries such as Bangladesh, India and 
Vietnam while high prevalence of obesity were reported in 
upper-middle-income countries such as Russia, Polland 
and Seychelles. Slightly more than half the studies (nine for 
adult men and women, and 15 for women) report a positive 
relationship between SES and obesity (excluding six studies 
in which the association between SES and obesity varied 
depending on the SES indicator employed - see Discussion 
later). Four studies on men and 11 studies on women 
reported a negative association while the findings of 
another four studies on men and one study on women were 
inconclusive. 

In order to examine whether socioeconomic inequalities 
in obesity vary by obesity prevalence, we used the median 
prevalence rate (9% for men and 20% for women) as 
cut-off points to categorize countries into a 'low-' and a 
'high-' obesity prevalence. Most of the studies that reported 
low-obesity prevalence (four out of six studies for men 
and 10 out of 14 studies for women) reported positive 
associations. 

We also categorized studies into those based on 'small' 
and 'large' sample sizes, using median sample sizes 
(approximately 1,000 for men and 2,000 for women) as 
cut-off points between these two groups of studies. We 
found no significant difference in the association between 
SES and obesity among those that used a small sample and 
studies with a large sample. 

It is important to note that all of the studies we reviewed 
had adjusted for age and gender (if applicable), and most of 
them additionally accounted for some other factors such 
as smoking, alcohol consumption, parity, marital status, 
ethnicity or place of residence. Because most studies that 
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Figure 2 Summary of associations between 
socioeconomic status (SES) and obesity by 
main SES indicators. Blacl<, studies with 
positive association; wtiite, studies with 
negative association; grey, studies with no 
significant association. 



adjusted for more than age and gender did not provide the 
estimates of the correlation for just the age- and gender- 
adjustment, we were unable to report exclusively age- and 
gender-adjusted results. In Tables 1 and 2, we report the 
most fully adjusted results out of each study. 

Association between SES and obesity by the type 
of SES indicator 

We examined whether the type of SES indicator employed 
affects the pattern of socioeconomic inequalities in obesity. 
For men, 16 studies employed income or wealth as an SES 
indicator, out of which 11 reported a positive association, 
one reported a negative and three reported no association 
between income/wealth and obesity. Eor women, out of the 
23 studies that employed income/wealth as SES indicator, 
16 reported positive, four reported negative and three 
reported no association between income/wealth and 
obesity (Fig. 2). Hence, for both men and women, the 
majority of the studies (i.e. 69% for men and 70% for 
women), which used income/wealth as an SES indicator 
showed that the rich were more likely to be obese. 

Education was used as an SES indicator by 17 studies on 
men, out of which seven studies reported men with more 
education were more likely to be obese compared with men 
with no (or a lower level of) education, while another seven 
studies reported that men with a lower level of education 
were more likely to be obese. The remaining three studies 
found no association between the level of education and 
obesity. Among women, out of the 26 studies that 
employed education as an SES indicator, 13 (13) studies 
found a positive (negative) association (Fig. 2). 

An even more rehable judgement of whether the type of 
SES indicator employed affects the shape of the association 
between SES and obesity can be derived from studies that 
used both income/wealth and education as SES indicators. 



(The studies that did use both SES indicators, did control 
simultaneously for both SES indicators.) A subsample of 10 
studies for men and 16 studies for women fulfilled this 
criterion. Among men, in seven out of these 10 studies, the 
direction of the association between obesity and either 
income/wealth or education is the same (i.e. positive in five 
studies, negative in one study and no association in one 
study). The remaining three studies find a positive associa- 
tion between income/wealth and obesity, but either a nega- 
tive or no association between education and obesity. 

Among women, in 12 out of the 16 studies that used 
both income/wealth and education, the choice of SES indi- 
cator does not alter the direction of the association between 
SES and obesity (i.e. 10 studies reported positive associa- 
tions and two studies reported negative associations). For 
the remaining four studies, the sign of the association does 
depend on the SES indicator employed (positive or no 
relation between income/wealth and obesity, but inverse 
relation between education and obesity). 

Association between SES and obesity by the 
countries' level of economic development 

Figure 3 shows that the association between SES and 
obesity in low-income countries is mostly positive for both 
men and women, excluding again the six studies in which 
the association between SES and obesity differs depending 
on the chosen SES indicator. By contrast, in the middle- 
income countries, the association is largely mixed for men 
while it is mainly negative for women. For women, out of 
12 studies undertaken in low-income countries, eleven 
(>90%) reported that women with higher SES were more 
likely to be overweight/obese. On the other hand, out of 
15 studies undertaken in the middle-income countries, 
11(73%) reported a higher level of obesity among the 
lower-SES individuals. We undertook sensitivity test of 
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Figure 3 Summary of associations between 
socioeconomic status (SES) and obesity by 
gross national income. Black, studies with 
positive association; wtiite, studies witti 
negative association; grey, studies witli no 
signiticant association. 
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Figure 4 Association between 
socioeconomic status (SES) and obesity tor 
men and women, in relation to tiuman 
development index (HDI). Black, studies with 
positive association; white, studies with 
negative association; grey, studies with no 
significant association. 




these results using only studies that employed nationwide 
datasets and found no significant difference (see details in 
the Discussion section). 



among women, replicating the result we found using GNI 
per capita as development indicator (see Figs 3 and 4 in 
comparison). 



Association between SES and obesity by tine level 
of HDI - in comparison to the use of GNI 
per capita 

All but one of the 12 studies undertaken in low HDI 
countries - defined as countries with HDI < 0.50 - reported 
positive associations between SES and overweight/obesity 
for both men and women (Fig. 4). In countries with 
medium HDI (countries with HDI between 0.50 and 0.79), 
the association between SES and obesity is mixed for both 
men and women. However, a slight majority (11 out of 
18) of the studies undertaken in medium-HDI countries 
reported a negative association between SES and obesity 



Association between SES and obesity by the 
countries' GNI per capita: Atlas versus 
PPP method 

Figure 5 plots the association between obesity (in low- and 
high-SES women) and GNI per capita using GNI per capita 
generated by both the Atlas and the PPP methods for a 
subsample of 14 studies that reported (i) a consistent rela- 
tionship between SES and obesity irrespective of the SES 
indicators chosen as well as (ii) the prevalence of obesity for 
low- and high-SES women. GNI per capita generated by the 
Atlas method shows the nominal value of goods and ser- 
vices produced while the one calculated in PPP adjusts for 
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Figure 5 Predicted level ot obesity for women by SES and GNI per capita. Notes: (i) Witti GNI per capita (Atlas mettiod), obesity shitts trom ttie 
higher-SES individuals to the lower-SES ones at point A, wtiicti corresponds to a GNI per capita of about US$ 1,000. With the PPP method, however 
this shift takes place at point B, which corresponds to a GNI per capita slightly lower than US$4,000. (ii) The coefficients of GNI per capita using the 
Atlas method are higher than those of GNI with the PPP (0.0063 versus 0.0035 for low SES and 0.0012 versus 0.0007 for high SES), implying that the 
choice of GNI metric affects the strength of the relationship between obesity and income per capita. Long dash dot, low SES, Atlas; long dash dot 
dot, low SES, PPP; solid, high SES, Atlas; round dot, high SES, PPP; SES, socioeconomic status; GNI, gross national income; PPP, purchasing power 
parity. 



local purchasing power of this income. Figure 5 shows that 
the choice of GNI per capita (Atlas versus PPP) can affect 
both the slope of the association between obesity (by SES 
group) and GNI per capita, and the level of per capita 
income at which obesity starts shifting from higher-SES 
women to lower-SES ones (see notes to Fig. 5). More spe- 
cifically, we confirm our finding that the burden of obesity 
shifts from higher to lower-SES women at a GNI per capita 
of about US$1,000 (using the Atlas method). On the other 
hand, using the GNI per capita generated by the PPP 
method, we observe that this shift occurs at a GNI per 
capita of just under US$4,000 in our subsample of studies 
(see Fig. 5). 

Association between SES and obesity 
among cliildren 

The studies on children used different measures of obesity 
compared with those employed in the adult-related studies 
reported earlier. In addition to BMI, one study employed 
EMI, which measures fat tissue in kilograms divided by 
height in metres to the power of 4 [ (fat mass (kg)/ 
height(m)''] and LMI, which measures lean tissue divided 
by height in metres squared [lean tissue (kg)/height (m)^], 
while three others used height-for-age and weight-for-age. 
Overall, obesity prevalence varied between 1% and 18% 
and it was higher among boys than girls. The prevalence 
of obesity appears to increase with income - India and 
Vietnam are among countries with low prevalence while 
Guatemala and Ukraine are among those with relatively 
high obesity prevalence. In all (of the 11) studies reviewed 
we found a positive association between SES and obesity 



for both boys and girls, regardless of age, the level of GNI 
per capita, the level of obesity, the SES indicator chosen or 
the measure of fatness employed (see Table 2). 

Discussion 

The purpose of this review was to take stock of the 
evidence on the socioeconomic inequalities in obesity in 
developing countries - an evidence base that has grown 
markedly since the last major review was published in 2004 
(4). The key results of our review are as follows: 

1. Within low-income countries, obesity is more preva- 
lent among the higher-SES groups (i.e. those with higher 
level of income or education) than in the lower ones. 

2. The pattern of socioeconomic inequalities in obesity is 
far more mixed in middle-income countries, particularly 
among men. 

3. Among women, the shift in the burden of obesity 
from the rich to the poor occurs at a GNI per capita 
(calculated according to the Atlas method) of about 
US$1,000, and within the medium HDI range. The shift in 
men is considerably less visible. 

4. Based on the few studies (« = 11) that have examined 
specifically the association between SES and obesity in 
children, the evidence unanimously depicts child obesity as 
being more prevalent among the affluent groups in devel- 
oping countries. 

The first and second results are broadly in line with 
Monteiro et al. (4), but they add value in that our conclu- 
sions are based on a considerably greater number of 
studies from low-income countries particularly for women. 
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(Monteiro et al. included two out of 14 studies from low- 
income countries, while we included four out of 17 specific 
country-based studies for men, and 12 out of 27 for 
women.) The fourth result is unique to this review as no 
previous review had focused on inequalities in child obesity 
in developing countries. Reviews of high-income country 
studies have shown that there is generally an inverse asso- 
ciation between SES (particularly education) and child 
obesity in those countries, suggesting that the shift of 
obesity from the rich to the poor within countries may 
occur at a higher level of economic development (49). 
Shrewsbury et al. reported a mixture of inverse or no asso- 
ciation in 73% of the studies they reviewed (50). Similarly, 
Due et al. (51) found higher prevalence of overweight 
among adolescents from less affluent families in 21 out of 
24 countries in Western Europe and North America. This 
demonstrates that unlike what we found in our review for 
developing countries, child obesity is largely a problem 
of poverty in developed countries. The third finding quali- 
fies previous review evidence, in that it implies that the 
burden of obesity shifts at a lower level of per capita 
income than thought before - an issue that deserves some 
further elaboration: 

Monteiro et al. had suggested that the reversal of the 
obesity gradient (for women) takes place at about a GNI 
per capita of US$2,500. Our results show that this switch- 
over may occur already at a considerably lower per capita 
income level (US$1,000). This threshold is remarkably 
close to the World Bank income cut-off point between 
low- and middle-income countries (i.e. US$1,005), using 
the Atlas method. A similarly clear switch-over does not 
appear to occur for men, or at least it occurs more slowly 
than in women (as was found by Monteiro etal.). Other 
recent reviews of socioeconomic inequalities in obesity 
have focused on high-income countries (i.e. countries with 
a GNI per capita >US$12,275 or an HDI > 0.80), suggest- 
ing that as countries grow into this income category, 
obesity even more clearly shifts to the poor within those 
countries, at least among women (2,3,52). 

We have shown that when assessing the relationship 
between overall economic wealth and socioeconomic 
inequalities in obesity, the type of metric of the per capita 
GNI indicator used can greatly affect both the switch-over 
income threshold (unsurprisingly) as well as the slope of 
the association between income and obesity prevalence of 
both the lower- and the higher-SES group. The GNI per 
capita Monteiro et al. employed appears to be the one 
generated using the Atlas method (although this is not 
explicitly mentioned in their study), which is also the 
metric the World Bank has adopted for its country classi- 
fication into low-, middle- and high-income categories. 
Using this metric, we arrive at the lower switch-over per 
capita income than Monteiro et al. If, however, we employ 
GNI per capita data in PPP terms, the income level at 



which this shift begins turns out significantly higher 
(about US$,4,000; see Fig. 5). 

Using GNI per capita based on the Atlas method versus 
that based on PPP appears to particularly affect the exact 
relationship between national economic wealth and socio- 
economic inequalities in obesity in those countries, in 
which the differences between incomes generated using the 
two methods are larger. The Atlas method reports nominal 
income per capita without accounting for prices of goods 
and services. This method does not take into account the 
purchasing power of the nominal income in a country. This 
has a significant bearing on real income particularly in 
poorer countries where many products (particularly food) 
tend to be cheaper. GNI per capita (PPP) addresses this 
issue by accounting for price differences among commodi- 
ties (because the amount of food consumed depends not 
only on nominal income, but also on food prices). Under 
the PPP method, one US$ is considered to purchase the 
same quality and quantity of a commodity all over the 
world. Hence, using GNI per capita (PPP) for the study of 
obesity helps to compare differences in purchasing power 
or real income among countries. 

Robustness of the findings 

We undertook several robustness checks to explore the 
robustness of our findings: (i) We examined whether results 
differed by sample size in the underlying study but found 
no significant differences, (ii) We tested whether the asso- 
ciation between SES and obesity is affected by the type of 
SES indicator. We found that the choice of SES indicator 
(income/wealth versus education) matters in the association 
between SES and obesity in about 20-30% of the studies 
(three out 10 for men and four out of 16 for women). 
This is likely due to a weaker correlation between wealth 
and education in some developing countries, in which 
the underdeveloped nature of a competitive market may 
prevent educational investment to pay off in the labour 
market in the form of higher earnings and income, (iii) We 
have explored whether the pattern of inequalities differed 
by measure of fatness employed. Despite the widely recog- 
nized limitations of BMI (53,54), we do not detect differ- 
ences in the patterns observed in studies that used BMI 
versus those using WC or WHRs. This suggests that BMI 
may still provide a sufficiently reliable picture of the degree 
of socioeconomic inequalities in overweight/obesity in 
developing countries, in some contrast to the finding from 
a US-focused study (55), which showed that the precise 
measure of fatness did significantly alter the association 
between obesity and employment, (iv) We also tested 
whether using national versus subnational data affects our 
results regarding the association between the level of GNI 
per capita and obesity. We found no major difference 
although we caution against overly generalizing this con- 
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elusion, in light of our small subsample of studies using 
national data (10 for women and five for men), (v) We 
tested whether using GNI per capita versus HDI as a devel- 
opment indicator matters in the association between SES 
and obesity - we found that there is no major difference in 
using either of them, (vi) We also tested whether the defi- 
nition of GNI per capita matters in both the strength of the 
association between GNI per capita and obesity (by SES) 
and the level of GNI per capita where obesity starts to shift 
from the higher-SES to lower-SES individuals. As discussed 
earlier, we found that the definition of GNI per capita 
matters for both the level of the switch-over and the sig- 
nificance of the relationship between GNI per capita and 
obesity. 

Explaining tine findings 

Why are the poor in low-income countries 'protected' 
against obesity, and why are the rich more susceptible 
to it? 

One obvious potential explanation for the poor in low- 
income countries being 'protected' against obesity may he 
in the existence of food scarcity in those countries, which 
implies low/moderate food intake among the poor. In 
addition, the poor tend to be engaged in manual work 
that requires higher energy expenditure. Conversely, the 
observation that the rich in poorer countries are particu- 
larly susceptible to obesity could be explained by their 
access to surplus/excess food and a lower level of engage- 
ment in manual labour-intensive occupations (56). In 
addition, in some low-income countries, a larger body 
size might be considered as a positive status signal 
(57,58). Thus, in such communities, people in higher SES 
might prefer a larger body size (57-59). A large body size 
preference and its correlation with actual body size were 
found, for instance, by studies on Morocco (58,60) and 
Senegal (59). 

By contrast, in many middle-income countries (or in 
countries with medium HDI), the issue of food shortage 
arguably no longer represents a common problem even for 
the poorest segment of the population (61). Instead, access 
to healthy food becomes the critical issue distinguishing the 
more from the less affluent. Low-calorie food (e.g. whole- 
grain cereals, fruits and vegetables) will likely be expensive 
for the poor, therefore leading to the consumption of a 
more energy-dense diet (62,63). For example, a recent 
study in rural South Africa reported that healthier diets 
compared with the most commonly consumed food items 
(e.g. whole-meal bread against white bread; brown rice 
against white rice; fat-free milk against full-cream milk and 
lean beef burger against high-fat beef burger) cost between 
10 and 60% more. The authors also compared the extra 
cost of a recommended healthier diet to a typical South 
African menu and found that for an adult man, the 
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healthier diet per day costs US$1.22 (69%) more. This 
study also estimated the extra cost of a healthier diet to 
equal USS140 per month for a household with five 
members, a cost that corresponds to more than 30% of the 
total household income for most of the population (61). 

In addition to food consumption, a higher degree of 
urbanization and technological progress in these economies 
render occupations less laborious, resulting in less energy 
expenditure even among the poor. Obesity is by far higher 
among urban dwellers even in low-income countries (6), 
likely because of a more sedentary lifestyle. Furthermore, 
the poor are more susceptible to the risk of obesity, given 
their lower levels of education and health awareness (64). 
The elite in such countries, on the other hand, is more likely 
to be health-conscious and in a better position to invest in 
healthy diet and exercise in order to shield themselves from 
obesity (56). 

Hence, the rich in poor countries would be able to 
afford and demand surplus food (which exposes them to 
obesity) while the rich in higher-income countries would 
likely be in a position to afford and demand a healthier 
diet and exercise (which prevents them from obesity). The 
poor in lower-income countries, on the other hand, face 
food shortages (which prevents them from obesity), while 
the poor in higher-income countries are particularly 
exposed to energy-dense foods (which increases their odds 
of becoming obese) (65). This phenomenon at the two 
stages of development may help explain the shift in the 
burden of obesity. 

Why does the within-country shift of obesity from the 
rich to the poor occur faster and at earlier levels of 
development for women than for men? 
One tentative explanation for this intriguing question may 
be related to the finding from research in high-income 
countries, suggesting there is a wage penalty associated 
with obesity for women (but not for men) in the labour 
market (66). To the extent that as countries develop, 
women increasingly participate in the labour force, the 
female wage penalty can only begin to drive the inverse 
SES-obesity relationship after reaching a certain level of 
economic development. A further potential explanation 
relates to the evidence that women who were nutritionally 
deprived as children are significantly more likely to be 
obese (and still socioeconomically deprived) as adults, 
while men who were deprived as children appear to face no 
greater obesity risk (18). 

Limitations 

Our review synthesized the directions of the association 
between SES and obesity, not the strengths of these asso- 
ciations. A meta-analysis of the strengths of these associa- 
tions using studies employing similar methodologies could, 
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in principle, provide useful information, although it is not 
obvious that the underlying data and methods used across 
country studies could indeed be comparable enough to 
allow for a quantitative meta-analysis. We also caution 
against overly strong conclusions to be inferred from some 
of our findings because of the limited number of studies 
reviewed. These include the limited number of nationally 
representative studies (five for men and 10 for women), as 
opposed to the greater number of studies based on subna- 
tional samples, which render the assignment of the relevant 
level of per capita income somewhat arbitrary. The number 
of studies on children was also quite limited («=11). 
Moreover, it is important to bear in mind the caveat that 
the relationships between overweight/obesity and socioeco- 
nomic factors reported in the studies we reviewed reflect 
largely a simple correlation and do not allow inference 
about the causal nature of the (likely bi-directional) 
relationship. 

Conclusions 

Our results shed light on the overall picture of the associa- 
tion between SES and obesity globally: obesity is a problem 
of the rich in low-income countries for both men and 
women, while there is a mixed picture in middle-income 
countries. Taken together, while on the basis of our results 
there is no immediate justification for a major focus on 
obesity prevention policies in low-income countries, 
obesity still does deserve considerable attention in many 
middle-income developing countries, both from an equity 
perspective - at least in women obesity is becoming dispro- 
portionately a problem of the poor already at a lower level 
of economic development than previously thought - and 
because of the sheer public health gravity of the problem 
across the entire population. 

Future research needs to focus on some of the key ques- 
tions that remain unanswered, especially the understanding 
of the causal structure of the interrelationship between SES 
and obesity in developing countries. Future research should 
also try to better understand why the shift in the burden 
of obesity from higher to lower SES occurs faster among 
women compared with men. More studies are also required 
to verify and explain the unanimously positive association 
between SES and child obesity in developing countries, 
which is very different from what is observed in developed 
countries. Perhaps most importantly, there is an urgent 
need to find out how the growing levels of obesity both 
among the poor and the rich in developing countries can be 
prevented. 
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